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(54) CLEANING OF TRANSFER ELEI\4ENT AND PARTICLE REMOVING FILM 

(57)Abstract: 

PURPOSE: To obtain a particle removing film containing 
a non~leachable charge control agent and having a long 
service life by constituting the coated layer of the 
particle removing film with a polyurethane obtained by 
copolymerizing with a specific charge control agent. 
CONSTITUTION: The particle removing film 10 consists 
of a substrate 1 2 and a polyurethane-coated layer 1 4 
formed on the surface thereof. The substrate 1 2 is 
formed of a flexible material such as polyethylene and 
the polyurethane- coated layer is formed of 
polyurethane obtained by copolymerizing with the charge 
control agent. The charge control agent is represented 
by formula I wherein R1 is formula II; R2 is a sulfonic 
acid ester, sulfonic acid oxyphenylene or sulfonic acid 
oxycyclohexylene; (x) and (y) are integers which satisfy 
that the molecular weight of R1 is 300-30,000; M is 
hydrogen atom, an alkali metal atom or ammonium ion. 
the charge control agent does not leach from the 
polyurethane and is added by an amount enough to 
impart a specified resistivity to the polyurethane. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the cleaning method of the particle removal film 
in which the polyurethane coat layer to which copolymerization of the electric charge regulator 
was carried out was formed to the base material surface, and the transportation elements which 
use it. 
[0002] 

[Description of the Prior Art]In various work processes, such as a manufacturing process of a 
base material, photographic-film sensitization / developing process, and a copying process, it is 
not avoided that particles adhere to the conveyance machine element of a device, for example, 
an idler roller, a coating roller, a vacuum driving roller, etc. Such particles sometimes secede 
from the machine element, adhere to a product, and cause various problems, such as 
contamination. A dent and an indentation may arise for a product by the particles adhering to a 
machine element. 

[0003]It is possible to remove the particles used as a pollution source, without stopping a work 
process substantially by conveying the adhesive member which has a layer which has 
adhesiveness before conveyance of a product or in the back instead of a product. If such an 
adhesive layer contacts a machine element, an adhesive layer will be adsorbed and the particles 
adhering to the surface will be removed from a machine element. 

[0004]The problem of this cleaning method is that high-pressure static electricity occurs in an 
adhesive member, and produces excessive discharge, when an adhesive member is pulled apart 
from a machine element. When the explosive solvent is being used, such discharge is not only 
dangerous for authorized personnel, but has the danger of ignition, and by down stream 
processing of a film, there is also a possibility of making a film exposing by discharge light, 
further. It is also possible to add an electric charge regulator to an adhesive layer, and to 
prevent discharge by static electricity. It is a substance which has high hydrophilic nature, and 
an electric charge regulator exudes from an adhesive layer, by concentrating on the surface of 
an adhesive layer, it collects the moisture in environment and removes an electric charge. That 
is, the electric charge regulator which adsorbed moisture grounds an electric charge, and 
prevents accumulation of an electric charge. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the defecation member using such an 
electric charge regulator, since the electric charge regulator was gradually lost from the adhesive 
layer along with use, it was not avoided that the antistatic effect of an adhesive layer decreases 
gradually, but it had the fault that the use life of a defecation member was short. A possibility of 
producing contamination of a product conversely also has an electric charge regulator adhering 
to the machine element which should be defecated. Therefore, the defecation member in which 
an electric charge regulator does not exude but the antistatic effect continues indefinitely was 
demanded. In order to distinguish hereafter the thing of the defecation member in which this kind 
of electric charge regulator does not exude from the thing containing other non-exuding 
ingredients, it is defined as a particle removal film. 
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[0006]It is making into the technical problem for this invention to provide the cleaning method of 
a particle removal film with a long life containing the electric charge regulator which was made in 
light of the above-mentioned circumstances, and does not exude, and the transportation 
elements using it. 
[0007] 

[Means for Solving the Problem]In order to attain an aforementioned problem, a particle removal 

film concerning this invention has a substrate and the enveloping layer formed on this substrate, 

said enveloping layer comprises polyurethane to which it comes to carry out copolymerization of 

the electric charge regulator, and said electric charge regulator is shown by the following 

formula, [Formula 5] 
o 

ll_ 

I 



R^C 




However, is shown by the following formula, [Formula 6] 
o o 

— f 0 (CHj ) sC -j^OCaH^OCaH^O— f C (CH,) 5O ^ 

R Sulfonic ester, sulfonic acid oxyphenylene, sulfonic acid oxycyclohexylene, And either of p- 
toluene sulfone friend DOSURUFONIRU is shown, and x and y. The molecular weight of R^ is an 
integer used as 300-30000, and M, Either of the hydrogen atom, alkaline metal atom, ammonium 
ion, and P^CCgH^) 3CH3 is shown, and said electric charge regulator does not exude from 

polyurethane, but it is characterized by the addition being an addition which gives fixed resistivity 
to said polyurethane. 

[0008]On the other hand, a cleaning method of transportation elements concerning this invention 
makes said particle transfer film contact transportation elements, and possesses a process of 
defecating said transportation elements. 
[0009] 

[Function]It is possible to prevent electrification of a particle transfer film, preventing the 
problem produced by extraction of an electric charge regulator according to the cleaning method 
of the particle transfer film concerning this invention, and transportation elements, in order that 
an electric charge regulator may not exude from a particle transfer film. The transportation 
elements which should be defecated can prevent being polluted by the extraction of an electric 
charge regulator oozed and carried out, and also it is also possible to extend the life of a particle 
transfer film. 
[0010] 

[Example]The particle removal film concerning this invention has an enveloping layer which 
consists of polyurethane. From before, this polyurethane layer uses a well-known polyurethane 
elastomer, carries out copolymerization of the electric charge regulator mentioned later by the 
well-known method from before, and is formed. 

[0011]Said polyurethane elastomer makes polyisocyanate prepolymer react, and is manufactured, 
and polyisocyanate prepolymer comprises a superfluous isocyanate, a hardening agent, and a 
plasticizer. Said hardening agent contains the polyol by which bridge construction or/and a chain 
were extended at least by the polyol of the piece. As the suitable prepolymer for manufacture 
and hardening agent of a particle removal film of this invention, what is indicated by the U.S. Pat. 
No. 4,762,941 item is mentioned. 

[0012]The typical polyurethane used for this invention is obtained by mixing a polyol hardening 
agent with a prepolymer as indicated in the U.S. Pat. No. 4,762,941 item. A catalyst and arbitrary 
additive agents are contained in the hardening agent, a prepolymer and a polyol hardening agent 
— general — chemicals — although it is mixed so that it may become the quantitative mixture 
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ratio — the chemicals of the mixture ratio — as for a quantitative gap, polyol can carry out until 
[ superfluous ] permission of the prepolymer 2% from an excess 25%. A solid thermosetting 
polyurethane elastomer is obtained by making it react less than about 40 minutes at a room 
temperature. 

[0013]The with a hardening agent total amount [ about 0.1 wt(s)% of] heavy metal may be 

contained in the hardening agent as a catalyst. A heavy metal is added by the hardening agent 

with the gestalt of organic tin, organic zinc, mercury, or a lead compound as everyone knows 

from the former. Tertiary amine may be added to a hardening agent, 

[0014]The still more nearly following additives may be added to polyurethane stock. 

Defoaming agent: Glycerin, an ethyl acrylate 2-ethylhexyl acrylate copolymer, a dimethylsitoxane 

copolymer, silicone, etc. 

[001 5] Antioxidant: beta -(3rd butyHof 3,5-di- 4-hydroxyphenyl)- Ester with propionic acid, 
monohydric alcohol, or polyhydric alcohol. As monohydric alcohol or polyhydric alcohol. Methanol, 
octadecanol, 1,6-~hexanediol, neopentyl glycol, Thiodiethylene glycol, a diethylene glycol, 
triethylene glycol, a pentaerythritol, tri-isocyanurate hydroxyethyl, di-hydroxyethyl oxalic acid 
diamide, etc. are mentioned. 

[0016]An ultraviolet ray absorbent and a light-fast agent: 2-(2'-hydroxyphenyl) benzotriazol, 
amine which has steric exclusion, etc. As amine which it has, steric exclusion Sebacic acid bis- 
(2, 2, 6, and 6-tetramethyl piperidyl), Sebacic acid bis- (1,2,2,6,6-pentamethyl piperidyl). Ester of 
3rd butyl-of MARGIN acid n-butyl-3.5-di- 4-hydroxybenzyl, and bis- (1 ,2,2,6,6-pentamethyl 
piperidyl), The condensation product of 1 -hydroxyethyl 2,2,6, 6-tetramethyl 4~hydroxypiperidine 
and SUKUSHIN acid, N,N' -(2,2,6,6-tetramethyl piperidyl)- The condensation product of 
hexamethylenediamine and 4-3rd octyl amino-2,6-dichloro-1,3,5-s-triazine, Tris (2, 2, 6, and 6- 
tetramethyl piperidyO-nitrilotriacetate, Tetrakis (2,2,6,6-tetramethyl 4-piperidyl)-1,2,3,4-butane- 
tetracarboxylic acid, l,r(l,2-ethanediyl)-bis- (3, 3, 5, and 5-tetramethyl piperazinone), etc. are 
mentioned. 

[001 7]Plasticizer: Phthalic ester, adipate, glutarate, epoxidated vegetable oil, etc. 
Others: An antifungal agent, paints, a color, reactive dye, a water removal agent, etc. 
[0018]The mixture of the prepolymer and hardening agent which are used for this invention has 
viscosity low enough in the state before hardening. 

Mixing, air air-bubbles diffusion (removal), and pouring to a die are easy. 

Therefore, also when it is any simple [ cast shape ] or complicated, die forming can be performed 
so that air bubbles may not be included. In this way, the cast obtained has small contraction also 
in any under shaping and after shaping. 

[001 9]A plasticizer is added in order to adjust the hardness of a polyurethane elastomer, and the 
elasticity and pliability to have been suitable for the operating condition of the particle removal 
film are given. Plasticizers, such as phthalic ester, for example, dibutyl terephthalate etc., 
achieve the operation which adjusts the hardness of the fabricated polyurethane products. It is 
also effective to add horse mackerel PAMIN acid ester, glutarate, and others to a plasticizer. 
[0020]An electric charge regulator is the polyol which can be added to a polyol hardening agent 
in shaping of polyurethane. 

Let the addition be the quantity which replaced the request rate of the hardening agent so that 
the next example of an experiment might describe. 

As polyol used as a prepolymer and the material of a polyurethane elastomer, The group of 
aliphatic series polyol has him and specifically, [ preferred ] Glycerol, TORIMECHI Norian 
propane, a 1 ,3-butylene glycol. Propylene glycol, the hydroxylated castor oil, the polybutadiene in 
which the terminal was hydroxylated, polyether (for example, polybutylene ether glycol, 
polypropylene ether glycol), an alkylene screw (polycaprolactone), etc. can be illustrated. 
[0021 ]As a group of other desirable polyols, the polyol (amine based polyol) on the basis of amine 
is mentioned. Generally molecular weights are 30-6000, and the viscosity at 25-60 ** of the 
polyol on the basis of amine for making final conductive bulk polyethylene generate from a 
prepolymer or the prepolymer by which the chain was extended is 1.0 to 20000 centipoise. 
Diamine of various aromatic series and aliphatic series may constitute a part of polyol on the 
basis of amine. Polymer of N,N,N',N'-tetrakis (2-hydroxypropyl) ethylene-diamine and 
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ethylenediamine, propylene oxide, and ethyleneoxide is contained in such polyol. 
[0022]As an example of the polyol on the basis of aromatic amine, "ISO-NOL 100" (trademark) 
of Upjohn (Upjohn) is mentioned. "QUADROL" (trademark) of BASF A.G. can be illustrated as 
polyol on the basis of fatty amine. As polymer of ethylenediamine, propylene oxide, and 
ethyleneoxide. "PLURACOL 355" (trademark) of BASF A.G. can be illustrated. 
[0023]The quantity which gives the resistivity which is a request or was chosen as the 
polyurethane film in which the electric charge regulator which does not exude was fabricated is 
added, in a desirable example, an electric charge regulator receives a polyurethane total amount 
— about one to 4 wt% — it is added. 

[0024] Drawin g 1 is a section enlarged drawing showing one example of the particle removal film 
concerning this invention. This particle removal film 10 consists of the substrate 12 and the 
polyurethane coat layer 14 formed in that surface. The substrate 12 is formed with flexible 
materials, such as polyethylene or polyethylene terephthalate. The polyurethane coat layer 14 is 
formed with the polyurethane to which copolymerization of the electric charge regulator was 
carried out. Although it is desirable to be covered with the fluid technique used commonly by the 
substrate 1 2 as for the polyurethane coat layer 1 4, on the substrate 1 2, it may carry out the 
spray of the resin and may form the polyurethane coat layer 14. 

[0025]In order to defecate an idle roller or a drive roller, the surface roughness (Ra) of the 
polyurethane coat layer 14 shall be about 1.25-3.50 micrometers. With such surface roughness, 
as opposed to the field which should be defecated, when this particle removal film 10 is rolled 
round on a roll, it can prevent contacting extensively to self. If complete contact arises, adhesive 
power becomes superfluous and is not preferred. Although the above-mentioned surface 
roughness is not necessarily indispensable in respect of defecation, when it pulls out the particle 
removal film 10 with process machinery from the roll of the particle removal film 10, it does so 
the operation which prevents applying superfluous tension to the particle removal film 10, and 
can prevent the problem by superfluous tension. 

[0026]The polyurethane coat layer 1 4 does not need to be formed all over the substrate 1 2. 
Rather, if the polyurethane coat layer 14 is formed only in the part in contact with the 
transportation elements when it defecates the transportation elements of process machinery by 
the particle removal film 10, it is enough. The thickness of the polyurethane coat layer 14 can be 
changed and is suitably determined in consideration of each matter, such as a use of the particle 
removal film 10, and surface wear of the use life needed, web speed (product coiling speed), 
acceleration, and the particle removal film 10. As long as the polyurethane coat layer 14 is 
required, it may be formed only in one side of the substrate 1 2. As for the thickness of the 
polyurethane coat layer 14, in the range which this invention person examined, 0.0114-0.0140 
mm is preferred. A void (opening) arises that it is less than this range on the particle removal 
film 10, and it stops being equal to use. On the other hand, if said range is exceeded, futility will 
arise into material. 

[0027]Drawing 2 is the transportation elements which should defecate the particle removal film 
10, i.e., the figure showing the state where it wound around the roller 16. Moderate tension is 
applied to the particle removal film 10 so that the particle removal film 10 may contact the 
transportation elements 1 6 by moderate contact power in process of the defecation described 
below. Tension applied to the particle removal film 10 should be made larger than the yield 
strength of the substrate 1 2. When the particle removal film 1 0 contacts the transportation 
elements 16, particles are removed from the transportation elements 16. The particle removal 
film 10 has a bigger adhesive coefficient than the roller 16. Thereby, the particles on the roller 16 
adhere to the particle removal film 1 0, and are removed. 

[0028]Drawing 3 an example for defecating the transportation elements of the film 
sensitization processing unit 100 with the particle removal film 10. In this example, it lets out the 
particle removal film 10 one by one from the roll 18, and a lap joint is carried out on the splicing 
board 22. The particle removal film 10 which it let out follows a motion of the product web which 
runs in the film sensitization processing unit 1 00, and it is made to have the motion checked by 
being temporarily stored within the accumulating part 24. That is, acceleration of the particle 
removal film 10 at the time of being pulled by the product web is enabled by storing the particle 
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removal film 10 by the accumulating part 24. 

[0029]While the particle removal film 10 is conveyed through the inside of the film sensitization 
processing unit 100, The particle removal film 10 defecates various transportation elements 16, 
for example, the idler roller of the accumulating part 24, the vacuum drive motor 30, the tension 
adjusting roller 32, the roller 38 of the dryer 36, etc., and is eventually rolled round by the winder 
40. After transportation elements are defecated, in the splicing board 22, the lap joint of the 
product roll 20 is carried out to the end of the particle removal film 10, When the end to which 
the lap joint of the particle removal film 10 was carried out reaches the end which was able to 
wind up the film sensitization processing unit 100, the lap joint of the product web is carried out 
to a previous product web. and it is rolled round by the product roll 42. The back end of the 
particle removal film 10 is rolled round by the removal film roll 40. The particle removal film 10 
may also be involved in the product roll 20 in front of a product web or after a product web as 
modification of this example. 

[0030]As polymer which constitutes the polyurethane coat layer 14, the flexible resin which can 
be dissolved or distributed is suitable for a suitable solvent, for example, water, acetone, THF, 
1 2/of methyl-chlorides methanol, etc. A glass transition point is less than 20 **, these polymer 
is in the state of bulk and, generally a pace of expansion is [ Shore hardness A ] less than 90 not 
less than 200%, As suitable resin, thermoplastic polyurethane, copolymerized polyester, 
polyamide, an acrylic resin, rubber, etc. can be illustrated. Especially desirable resin is 
polyurethane. According to the combination of the resin to be used and a solvent, the content of 
resin is adjusted among 2 to 30%. "NUCLEAR of the polyurethane mixture in which the 
polyurethane coat layer 14 is marketed, for example, Samuel BINGAMU, (Samuel Bingham Co.)", 
"W-645" of Winfield (Winfield Industries Inc.). It is usable in "ESTANE5703" of "Winthane". and 
"LB22800" B.F. Goodrich (B. F. Goodrich Co.), [ of an American roller company (American Roller 
Co.) ] And the electric charge regulator which contains polyol in this mixture is added. The 
following examples of an experiment are examples which actually created the particle removal 
film of this invention which has a polyurethane coat layer which adds an electric charge regulator 
with the addition mentioned above. 

[0031 ]The construction material of a substrate is chosen from the construction material 
currently conventionally used in processing industry, such as photograph industry. For example, 
polyester, cellulose acetate, polyethylene terephthalate. Metallic foils, such as plastic films, such 
as polyamide, polyimide, triacetate, and polycarbonate, aluminium foil, aluminum alloy foil, a 
general newspaper, a baryta paper, the paper by which the plastic lining was carried out, etc. are 
mentioned. In order to improve the junction nature of the substrate 1 2 and the polyurethane 
coat layer 14 if required, a foundation layer may be beforehand formed in the surface of the 
substrate 1 2. For example, if the substrate 1 2 is polyester, after forming the copolymerization 
layer which contains a vinylidene chloride as a foundation layer, it is good to form the 
polyurethane coat layer 14. 

[0032][Examples 1-4 of an experiment] "ESTANE5703" of B.F. Goodrich (B. F. Goodrich Co.) 
was carried out 1 0wt%, weighing of the acetone was carried out at 90wt% of a rate, and it mixed 
promptly with the mixing vessel. The screw [oxydi ethylene bis(polycaprolactone)yl] 5-sulfo- 1 ,3- 
benzene dicarboxylate methyltriphenylphosphonium salt (EKCCA is called hereafter) was used as 
the electric charge regulator, and specified quantity weighing was carried out, and it put into said 
mixing vessel and stirred. EKCCA is expressed with the following chemical formula. 

[Formula 7] 

o o 



Here, R is expressed with the following chemical formula. 
[Formula 8] 
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o o 

— ^OCCHjjsC -j— OC2H4OC2H4O— f C(CH2)50-3^ 



X and y are made into the value from which the molecular weight of an R group is set to 530. 
[0033]In the examples 1-4 of an experiment, EKCCA of one copy, two copies, three copies, and 
four copies was mixed with 99 copies of "ESTANE5703", 98 copies, 97 copies, and 96 copies by 
volume, respectively. The obtained solution was supplied to the spreading machine through the 
pipe and the pump. The hopper which has a pouring hole where width is narrow and long was 
formed in this spreading machine, the solution was made to flow into it out of this pouring hole, 
and it applied to the substrate uniformly. 

[0034]Airstream is sprayed on the applied solution, and it was made to dry, producing many 
convection cells in a solution. Thereby, the surface of the polyurethane coat layer was made to 
produce unevenness of mesh shape, and as shown in drawing 1 , surface roughening of the 
polyurethane coat layer was carried out. The drying condition is as follows. 
[0035] 

Temperature (**) time (minute) 

40 1.071 1.049 1.627 0.532 0.538 1.1 [0036]In this way, the surface resistivity 

(omegaxlO^^) of the particle removal film 10 of the acquired examples 1-4 of an experiment was 
measured by the method to which it is specified ASTM standard D257-91. Surface resistivity is 
a measure which shows the power which draws particles. The power in which the particle 
removal film 10 draws particles becomes weak, so that the surface resistivity of the particle 
removal film 10 is high. Conversely, the power in which the particle removal film 10 draws 
particles becomes strong, so that the surface resistivity of the particle removal film 1 0 is low, if 
it says. A measurement result is shown in the following table. 
[0037] 

The amount (wt%) surface resistivity of EKCCA(s) (omegaxlO^^) Surface resistivity (omegaxlO^^) 

20% Rh, 20 ** 50% Rh, 20 ** 0 109.64 18.62 1 5.24 3.39 2 

2.63 1.58 3 1.49 1.02 4 1.23 0.74[0038]In the particle removal film of this invention to which 
copolymerization of the electric charge regulator was carried out in the state of un-exuding, it 
turns out that surface resistivity fell and the capability to hold an electric charge declined so 
that clearly from the above-mentioned result. 

[0039]According to the cleaning method of the particle removal film concerning this invention, 
and transportation elements, the transportation elements which must remove particles 
thoroughly can be defecated effectively. Therefore, this invention can be applied when removing 
the particles which serve as a pollution source from the carrying roller group in film sensitization 
down stream processing or a photograph developing processing stage. This invention is a range 
which is not limited only to the above-mentioned example and does not deviate from the 
meaning of this invention, and modification various otherwise is possible for it. 
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m\zm^^nx\^^fsi<x^^^\ tsv^. ^^vou^y 
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rcmzm^^nx\^^n\t+»x$>^o :i^v^u^>^m 
mi 4 0m^\tmM,'^mx^y). igLf-m^y^jvA i o 

mmnmo^mm^^m.hxmmt^'^n^. ^tc. ^ 
u C7 >mmm 1 4 i^^M^^n^^s^} 1 2 om-s 

3}^U^?I/i5^>S®Ml 4 0jf $Jt0. 0114- 
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K C C A t^T^CDib^Sfrg^ tl^c 

Wb7] 



o 

R^C 




Q 

li X 
CR^ 



so. 



o 



20 



[0 0 3 3] ^^^l-4T^t. #:«Tlgg, 2gg. 3 
gP. 4SSC0EKCCA^ rESTANE5 7 0 3j 
9gS. 9 8 65, 9 7«, 9 6 8Rt^n'ienM'&L:^c 

^wmm^. /u:f^^nii^>:f'^m}^xm^m\zm 
(ci%— ten?* b:feo 

[0 0 3 4] m^hfzmm\z^mM^'i^^nn. mm^ 
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